PATENT COOPERATION TRE 




BCD Q 9 FEB 19S9 



\ 'A/jPO 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
REP05544WO 


i-^o r-i idtucd ArnnM See Notification of Transmittal of International 
FOR FUR T Hfcn ALIIUN Preliminary Examination Report (PCT/IPEA/4i6i 


International application No. 


International filing date (day/month. year) 


Priority date (day. month. year) 


PCT/GB97/03015 


03/11/1997 


01/1 1/1996 


International Patent Classification (IPC) or national classification and IPC 




A61K38/44 






Applicant 






EUROGENE LIMITED et al. 







1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 1 2 sheets, including this cover sheet. 

gj This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority {see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 1 sheets. 



3. This report contains indications relating to the following items: 



I 


El 


II 


□ 


III 


□ 


IV 




V 




VI 


□ 


VII 




vm 





citations and explanations supporting such statement 
Certain documents cited 

Certain defects in the international application 



Date of submission of the demand 



14/04/1998 



| Name and mailing address of the IPEA/ 
i 

; European Patent Office 

D-80293 Munich 

Tel. (-49-39) 2399-0. Tx; 523655 epmu d 
! Fax- {-49-39} 2399-4465 

Form PCT^IPEA/409 (Cover sheet) (January 1994) 



Date of completion of this report 

0 5. 01 99 



Authorized officer 
Bruck. M 

Telephone No (-49-391 2359-3735 




INTERNATIONAL PRELIMINARY 
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1. Basis of the report 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as -originally filed" and are not annexed to 
the report since they do not contain amendments. )'. 

Description, pages: 

1-64 as originally filed 

Claims, No.: 

1 4-36 as originally filed 

1-13 as received on 19/10/1998 with letter of 16/10/1998 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims. Nos.: 

□ the drawings. sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
restricted the claims. 
S3 paid additional fees. 
□ paid additional fees under protest. 
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□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 . not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 

□ complied with. 

K not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

(3 all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
se separate she t 
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VIII. C rtain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Section IV: 



1 . The application as presently on file contains two separate inventions which are not 
so linked as to form a single general inventive concept (Rule 13.1 PCT): 

I. Claims 1-15 

Use of an agonist of a VEGF receptor or nucleic acid encoding it for the 
treatment or prevention of intimal hyperplasia of a blood vessel and implant. 

II. Claims 16-36 

A device for use in the delivery of a therapeutic agent to a blood vessel in a 
patient. 

2. Independent claim 16 and dependent claims 17-35 claim a device for use in the 
delivery of any therapeutic agent. There is no connection or link to the agents 
such as nitric oxide synthase (or nucleic acid encoding it) or an agonist of a VEGF 
receptor (or nucleic acid encoding it) as claimed in invention I. 

Only claim 36 relates to a method for delivering an agent as defind in claims 1-15 
using the delivery device according to claims 16-35 

Therefore, the device claimed in claims 16-35 is regarded as a separate invention. 



INVENTION I: 
Section V: 

1. Reference is made to the following documents: 

D1 = Circulation, 1996, Vol. 94/8 suppl., abstract* 3720 

- the Publication Date of 1 5. 1 0. 1 996 has been confirmed by the American 
Heart Assciation, Phone: USA (214) 706 1347. 

D2 = WO 94/28721 
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D3 = Molecular Endocrinology. 1991, Vol. 5/12. pages 1806-1814 

2. The present application does not meet the requirements of Article 33(2) PCT. 

because the subject matter of claim 1 and dependent claims 2, 6-7, 9, and 10-14 
does not appear to be novel vis-a-vis document D1 . 

2. 1 Claim 1 is directed to the second/ further medical use form, and relates to an 
agent that is an agonist of a receptor to which VEGF binds (cf. item VIII, 1.1 & 1 .2) 
for the treatment/ prevention of intimal hyperplasia of a blood vessel, where the 
endothelium is wholly or largely intact. 

Dependent claims 2-9 specify the blood vessel to be an artery (claim 2), the 
ailment to be stenosis induced by a surgical procedure or associated with 
pulmonary artery hypertension (claim 3); claim 4 specifies the surgical procedure 
to be angioplasty, coronary bypass surgery, surgical anastomosis or 
endarteriectomy; and claims 5 and 6 specify the ailment to be stenosis or 
restenosis. The agent is specified in claim 7 to be a protein having the function of 
human VEGF, or a nucleic acid encoding the protein; claim 8 specifies the 
sequence of the protein according to claim 7; and in claim 9 the agent is specified 
to be a nucleic acid in association with a viral or non-viral vector. 

2.2 Document D1 discloses the treatment/ prevention of neointima formation in 
collared carotoid arteries ("a model that does not cause EC denudation" - line 5) 
by vascular endothelial growth factor (VEGF) (cf. items 1.1 & 1.2 in section VIII). 
The treatment of restenosis (lines 1 and 19) is achieved by gene transfer of the 
pCMV-VEGF plasmid into rabbit carotid arteries. 

Therefore, claims 1-2, 6-7 and 9 do not appear to be novel vis-a-vis document D1. 

2.3 Claim 14 (cf. item 1.3 in section VIII) is directed to the second/ further medical use 
form and relates to the agent as defined in any of the claims 6-9 for the treatment 
of a condition which can be treated or prevented by stimulation of NO or 
prostacyclin production in vivo. 

However, this subject-matter has already been disclosed in document D1 as 
outlined in item 2.2. 

Therefore, claim 1 4 does not appear to be novel vis-a-vis documents D 1 
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2.4 Claims 10-13 relate to an implant for therapeutic use. to be placed at or near the 
site of hyperplasia, and containing an agent as defined in any preceding claims 
(claim 10). The implant is described to be silastic implant or biodegradable (claim 
11), in form of a collar for fitting around the blood vessel (claim 12), having an 
outer wall substantially impermeable to the agent comprised in it (claim 13). 

However, it seems that such an implant has been disclosed in document D1 "... 
SMC proliferation was induced in rabbit carotid arteries by inserting an innert 
silicone collar around the arteries . VEGF-PI was applied directly in the silicone 
collar." 

Therefore, claims 10-13 do not appear to be novel vis-a-vis document D1, either. 

3. The present application does not meet the requirements of Article 33(3) PCT : 
because the subject matter of claim dependent claims 3-5, 8 and 15 does not 
appear to involve an inventive step vis-a-vis document D1, D2 and D3. 

3.1 Dependent claims 3-5 relate to the diseases to be treated: stenosis induced by a 
surgical procedure or associated with pulmonary artery hypertension (claim 3); the 
surgical procedure is angioplasty (cf. item VIII, 1.4), coronary bypass surgery, 
surgical anastomosis or endarteriectomy (claim 4); or the condition is stenosis 
(claim 5). 

The use of VEGF for the treatment of restenosis (where the endothelium is not 
denuded) as claimed in claim 1 is not novel (cf. item 2.2). The man skilled in the 
art knows that surgical procedures such as angioplasty leads to stenosis/ 
restenosis (see also document D2, page 2). Therefore, claims 3-5 do not appear 
to involve an inventive step. 

3.2 Claim 8 specifies VEGF sequences for use in claim 7. However, the identical 
sequences are disclosed in document D3 in Figure 2B. 

The use of VEGF in claim 7 is not novel (cf. item 2.3) and the specific VEGF 
sequences claimed are disclosed in document D3. Therefore, claim 8 does not 
appear to involve an inventive step. 
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3.3 Claim 15 specifies the condition in claim 14 to be hypertension. 

The subject-matter of claim 14 is not novel (cf. item 2.4). Even though 
hypertension is not explicitly mentioned as disease condition in the prior art, 
document D2 describes on page 4 that "endothelium derived relaxing factor 
(EDRF)= NO is a potent vasodilatator, plays a key role in modulating conduit and 
resistance vessel tone, has important effects on cell growth and interactions of 
circulatory blood cells with a vessel wall, and that disturbances of EDRF activity 
may initiate or contribute to septic shock, hypertension , ... ." 
The skilled man faced with the technical problem-provision of a treatment for 
hypertension-would have combined the (known-cf. item 2.4) teaching from claim 
14 (the agent as defined in any of the claims 6-9 is useful for the treatment of a 
condition which can be treated or prevented by stimulation of NO or prostacyclin 
production in vivo) with the above paragraph and thus treated hypertension with 
nitric oxide synthase or an VEGF receptor agonist. 
Therefore, claim 15 does not appear to be inventive, either. 

4. For the assessment of the present claims 1-9 and 14-15 as to the question 

whether they are industrially applicable, no unified criteria exist in the PCT. The 
patentability can also be dependent upon the formulation of the claims. 
The EPO, for example, does not recognize as industrially applicable the subject- 
matter of claims to the use of a compound in medical treatment, but may, 
however, allow claims to a known compound for first use in medical treatment and 
the use of such a compound for the manufacture of a medicament for a new 
medical treatment. 



Section VIII: 

1. The application does not fulfill the requirements of Article 6, because the following 
claims are unclear: 

1.1 Claim 1 refers to the use of an agent which is only characterized by a function "an 
agent that is an agonist of a receptor to which VEGF binds" and renders, 
therefore, the claim unclear (Preliminary Examination Guidelines. 0- 111, 4.7a). 
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The agent should be clearly characterized. 

1 .2 The abbreviation "VEGF" used in claims 1 and 7 renders the claims unclear. It 
should be explained somewhere in the claims. 

1 .4 Claim 7 which is dependent on claim 1 is unclear due to the following: claim 1 
refers to "intimal hyperplasia where the endothelium is wholly or largely intact." 
Claim 7 refers to angioplasty as the surgical procedure. However, it seems that 
the denudation of the blood vessel is unavoidable during a procedure of 
angioplasty as explained f.ex. in document D2 (page 2, lines 21-23). 
This inconsistency should be overcome by the applicant. 

1 .3 Claim 14 refers to the use of an agent defined in claims 6-9 for the therapy of a 
condition that can be treated or prevented "... bv stimulation of nitric oxide (NO) 
and/or prostacyclin production in vivo. " The condition to be treated is only 
characterized by a result to be achieved which renders the claim unclear (cf. PCT 
Preliminary Examination Guidelines, C-lll, 4.7). 

Therefore, the condition should be described in an unambiguous way. 



INVENTION II: 
Section V: 

1 . The documents referred to cf. INVENTION I, item V,1. 

2. The present application does not meet the requirements of Article 33(2) PCT, 
because the subject matter of claim 16 does not appear to be novel vis-a-vis 
document D1. 

2.1 Claim 16 relates to a device for delivering a therapeutic agent, comprising a body 
to provide a seal around the vessel and the agent associated with or held within 
so that it comes in contact with the adventitial surface of the vessel. 
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Document D1 describes a silicone collar put around the artery. The agent, the 
pCMV-VEGF plasmid, was directly applied into the collar on the adventitial side 
(abstract, lines 4. and 8-9). 

Therefore, claim 16 does not appear to be novel vis-a-vis document D1 . 

2.2 Claim 36 relates to the method for delivering an agent as defined in INVENTION I 
in any of the claims 1-10 to a blood vessel with the device as described in any of 
the claims 16-35. 

Document D1 describes the delivery of an agent as defined in claims 1-10 (cf. 
INVENTION I, V, 2.1) with a device as defined in any of claims 16 (cf. item V, 2.1). 
Therefore, claim 36 does not appear to be novel vis-a-vis document D1. 

3. For the assessment of the present claim 36 as to the question whether they are 
industrially applicable, no unified criteria exist in the PCT. The patentability can 
also be dependent upon the formulation of the claims. 

The EPO, for example, does not recognize as industrially applicable the subject- 
matter of claims to the use of a compound in medical treatment, but may, 
however, allow claims to a known compound for first use in medical treatment and 
the use of such a compound for the manufacture of a medicament for a new 
medical treatment. 

4. However, dependent claims 17-35 appear to be novel and inventive. They specify 
the device in claim 16 as follows: 

- defining a reservoir between the body wall and the vessel's adventitial surface 
filled with pharmaceutical formulation containing the agent (claim 17) 

- the pharmaceutical formulation being a fluid or gel injectable to the reservoir 
(claim 18) 

- the body portion is self-sealing (claim 19) 

- the reservoir can contain up to 10 ml (claim 20) 

- the thickness of the body part is constant, the reservoir being formed in use by 
ballooning of the first body portion (claim 21 ) 
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- the thickness is smaller in an intermediate portion which forms the reservoir 
(claim 22) 

- the inner surface of the body comprises a sponge like material capable of being 
impregnated with the pharmaceutical formulation (claim 23) 

- the inner surface of the body is impregnated with a pharmaceutical formulation 
containing the agent (claim 24) 

- the body is biodegradable (claim 25) 

- the material is gelatine, alginate, or collagen (claim 26) 

- the body is moulded or extruded (claim 27) 

- the body comprises flexible seal portions that can accommodate expansion of 
the bloodvessel caused by pulsatile blood flow (claim 28) 

- the body comprises elongate seat portions 8-15 mm long (claim 29) 

- the body is tubular (claim 30) 

- the body is T- or Y shaped (claim 31) 

- the body is X-shaped (claim 32) 

- the body is arcuate (claim 33) 

- the body has a longitudinal slit (claim 34) 

- the body includes an inner layer or helical reinforcement (claim 35) 

3.1 The claims are novel because no drug delivery device filled with a pharmaceutical 
formulation containing the agent has been described in the prior art. 

3.2 For the evaluation of the involvement of an inventive step the following applies: 

Document D1 describes an innert silicone collar around the arteries in which the 
agent (VEGF-PL) was directly applied. However, no details about the silicone 
collar are disclosed. 

Document D4 discloses a drug delivery device with tapered ends, forming a 
sealed, closed reservoir. However, the drug is not filled into the reservoir by 
means of a gel like consistence or a sponge like material in the interior of the 
reservoir, but is introduced by inlet-outlet ports. 

A skilled man faced with the technical problem-the provision of a local drug 
delivery system-could not have deduced from the prior art the solution of the 
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invention in the application which consists of a drug delivery device containing the 
agent in form of a gel introduced into the reservoir or through a sponge like 
material in the reservoir which is impregnated with the agent. 

Therefore, claims 17-35 appear to involve an inventive step. 



Section VII: 

1. To meet the requirements of Rule 5.1(h) PCT, the document D1 should be 
identified in the description and the relevant background art therein should be 
briefly discussed. 
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CLAIMS 

1. Use of an agent that stimulates NO or prostacyclin production, for the 

/ 

manufacture of a medicament for the treatment or prevention of intimai hyperplasia of 
a blood vessel. 

/ 

2. Use according to claim 1, wherein the blood vessel is an/artery. 

/ 

3. Use according to claim 1 or claim 2, for the treatment or prevention of stenosis 

/ 

induced by a surgical procedure or associated with pulmonary artery hypertension. 

/ 

4. Use according to claim 3, wherein the surgical procedure is angioplasty, coronary 

/ 

bypass surgery, surgical anastomosis or endarteriectomy. 

5. Use according to any preceding claim, foprthe treatment or prevention of stenosis 
or restenosis of the blood vessel. 

6. Use according to any preceding claim, wherein the agent is a nitric oxide synthase, 



an agonist of a receptor to which VEGF binds, or a nucleic acid encoding the synthase 



or agonist. 

7. Use according to any preceding claim, wherein the agent is a protein having the 

J 

function of human VEGF, or af: nucleic acid encoding the protein. 

8. Use according to claim '7, wherein the protein has the sequence of SEQ. ID No. 
2, 4, 6 or 8, or an active fragment thereof 

9. Use according to any of claims 6 to 8, wherein the agent is a nucleic acid in 

/ 

association with a viral or non-viral vector. 

10. An implant for therapeutic use, adapted to be placed at or near the site of 

/ 

hyperplasia to be treated or prevented, and containing an agent as defined in any 
preceding claim. 

11. An implant according to claim 10, which is a silastic implant or a biodegradable 
implant. / 

12. Ajt implant according to claim 10 or 11, which is in the form of a collar for fitting 
around a blood vessel at or near the site of the hyperplasia to be treated or prevented. 

13. Ln implant according to any of claims 10 to 12, having an outer wall substantially 
impermeable to the agent comprised in it. 
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